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ORIGINAL ARTICLE 

Altered fusiform connectivity during processing of fearful faces in 
social anxiety disorder 

A Frick 1 , K Howner 2 , H Fischer 3 , M Kristiansson 2 and T Furmark 1 

Social anxiety disorder (SAD) has been associated with hyper-reactivity in limbic brain regions like the amygdala, both during 
symptom provocation and emotional face processing tasks. In this functional magnetic resonance imaging study we sought to 
examine brain regions implicated in emotional face processing, and the connectivity between them, in patients with SAD {n = 14) 
compared with healthy controls (n = 12). We furthermore aimed to relate brain reactivity and connectivity to self-reported social 
anxiety symptom severity. SAD patients exhibited hyper-reactivity in the bilateral fusiform gyrus in response to fearful faces, as well 
as greater connectivity between the fusiform gyrus and amygdala, and decreased connectivity between the fusiform gyrus and 
ventromedial prefrontal cortex. Within the SAD group, social anxiety severity correlated positively with amygdala reactivity to 
emotional faces, amygdala-fusiform connectivity and connectivity between the amygdala and superior temporal sulcus (STS). These 
findings point to a pivotal role for the fusiform gyrus in SAD neuropathology, and further suggest that altered amygdala-fusiform 
and amygdala-STS connectivity could underlie previous findings of aberrant socio-emotional information processing in this anxiety 
disorder. 
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INTRODUCTION 

Social anxiety disorder (SAD) is one of the most common anxiety 
disorders, with a lifetime prevalence exceeding 10% in Western 
societies. 1,2 It is characterized by fear of being negatively 
evaluated or scrutinized in social situations such as public 
speaking. 3 The excessive concern of negative evaluation leads 
to marked anxiety in, or avoidance of, social situations. Untreated 
SAD is considered to be a chronic condition associated with 
social and workplace impairment, individual suffering and high 
societal cost. 4,5 

Research on the neurobiological underpinnings of SAD has 
indicated alterations in the fear processing network, including the 
amygdala, hippocampus, insula, anterior cingulate cortex and 
medial prefrontal cortex (PFC). 6-8 For example, studies on 
symptom provocation, implemented as anticipating or delivering 
a public speech, indicate amygdalar and insular hyperactivity, 
as well as frontal hypoactivity, 9-12 suggesting dysfunctional 
emotion regulation and excessive emotional expression during 
feared situations. 

Emotional face stimuli, such as photographs of facial expres- 
sions of fear, are also commonly used to activate the fear 
processing network. 8 Facial expressions of fear may have a 
twofold impact in SAD, both as a threatening stimulus and as a 
conveyor of the presence of threat in the environment. The most 
consistent finding from neuroimaging studies of negative 
emotional face stimuli in SAD is amygdala hyper-reactivity. 13,14 
Amygdala reactivity to threatening face stimuli has further been 
shown to be positively correlated with clinical ratings of SAD 
severity, 15-17 suggesting a central role for this brain region in the 
neuropathology of SAD. Altered responses to emotional faces, 
both in medial prefrontal and insular regions, have also been 



found in SAD. 13,18 Additionally, reduced structural and functional 
connectivity between amygdala and the aforementioned medial 
frontal regions have been demonstrated in SAD patients, 19-21 as 
well as negative functional connectivity between the insula and 
dorsal anterior cingulate cortex. 22 

Also other regions in the face perception network 23 have been 
suggested to be involved in the neuropathology of SAD, with 
aberrant activity being associated with elevated social 
anxiety. 18,24-26 In particular, the fusiform gyrus is a central node 
in this network implicated in social functions such as face 
recognition 23,27 This posterior cortical region has been found to 
be functionally related to SAD, 18,25 but null findings have also 
been reported. 14,17 Moreover, in a recent study, Danti and 
colleagues 24 examined functional connectivity between regions 
in the face perception network in patients with SAD, in 
comparison with healthy control (HC) participants. The authors 
used three seed regions involved in face perception, that is, the 
fusiform gyrus, superior temporal sulcus (STS) and amygdala. The 
results suggested decreased negative connectivity in SAD patients 
between the fusiform gyrus and the precuneus, posterior 
cingulate and sensorimotor cortical areas, as well as aberrant 
connectivity between the amygdala and frontal, temporal, parietal 
and sensorimotor areas. However, this study 24 examined face 
processing in general and did not directly target the affective 
component of the task. Taken together, functional neuroimaging 
studies imply that SAD is not a disorder of only one central node 
(e.g., the amygdala). Rather it involves larger parts of the fear 
network, 8 as well as the face perception circuitry. 18,24,25 

Even though negative face stimuli activate both the fear 
and the face processing networks, and the two probably work 
together, the functional connectivity between the two networks 



department of Psychology, Uppsala University, Uppsala, Sweden; department of Clinical Neuroscience, Karolinska Institutet, Stockholm, Sweden and department of 
Psychology, Stockholm University, Stockholm, Sweden. Correspondence: A Frick, Department of Psychology, Uppsala University, Box 1225, SE-751 42 Uppsala, Sweden. 
E-mail: andreas.frick@psyk.uu.se 

Received 4 April 2013; revised 4 June 2013; accepted 22 August 2013 



Fusiform connectivity in SAD 
A Frick et al 



in SAD is not well understood. One previous brain imaging study 
of emotional face perception reported altered contribution 
of fusiform activity to amygdala response, but did so by control- 
ling for fusiform activity while analyzing correlations between 
social anxiety scores and amygdala response in a non-clinical 
population. 26 Brain connectivity is regularly studied by correlating 
task-related activity in a seed region with the activity in other 
regions, a process known as psychophysiological interaction 
(PPI). 28 In this study, we utilized PPI from functional magnetic 
resonance imaging data to investigate functional brain 
connectivity within regions implicated in face and fear 
processing in patients with SAD relative to HC subjects. 
Specifically, the aim of the study was to investigate neural 
responses to fearful vs neutral faces and the connectivity between 
the implicated brain regions. Furthermore, following previous 
reports of association between social anxiety severity and 
amygdala reactivity, 15-17 we sought to examine the relationship 
between SAD symptom severity, brain reactivity and brain 
connectivity during the face processing task. 

METHODS 

Participants 

Fourteen patients who met the DSM-IV 3 criteria for SAD (mean ± s.d. 

age 32.4 ±8.8 years) were included together with 12 HC subjects 



(age 28.0 ±8.2 years). Mean age did not differ significantly (f(24) = 1.28, 
P = 0.21) between the two groups. The SAD group contained five patients 
with a high school level education and nine patients with a university level 
education. The corresponding numbers in the HC group were five and 
seven, respectively, and level of education did not differ significantly 
between the groups (x 2 0) = 0.097, P = 0.76). All participants were right- 
handed males. Patients were recruited through newspaper advertisements, 
whereas HC subjects were recruited from public billboards at a nearby 
hospital. All participants underwent the Structured Clinical Interview for 
DSM-IV (SCID). 29 Patients were initially screened with the Social Phobia 
Screening Questionnaire 30 and interviewed with SCID only if they fulfilled 
the screening criteria for SAD. 30 In addition, the Liebowitz Social Anxiety 
Scale (LSAS-SR) was administered as a self-report questionnaire 31 to 
measure severity of social anxiety in the patient group (M = 72.1, 
s.d. = 25.7). All patients fulfilled the DSM-IV criteria for SAD as primary 
diagnosis. Two patients had mild or subthreshold obsessive compulsive 
disorder and one had comorbid specific phobia. 

Exclusion criteria for the patient group were: ongoing psychological 
treatment; recently started pharmacological treatment; other primary 
anxiety diagnosis than SAD; current alcohol or drug dependency/abuse 
and other major psychiatric or organic disorder (e.g., bipolar disorder and 
schizophrenia) that may have major influence on the results. The SAD 
patient with comorbid obsessive compulsive disorder was on a steady 
dose of psychotropic medication (venlafaxine). HC participants did not 
suffer from any DSM-IV axis I disorder, nor did they have a history of 
psychiatric disorders. 

Ethics statement 

The study was approved by the Regional Ethical Committee at the 
Karolinska Instituted Stockholm and conducted in accordance with the 
Helsinki Declaration. All participants provided written informed consent 
before commencement of the study. During the clinical assessments none 
of the participants were deemed to have a compromised capacity or ability 
to consent. 



Image acquisition 

A Siemens Avanto 1.5 T whole-body MR-scanner equipped with a 12- 
channel matrix head coil was used to acquire structural and functional 
scans. Participants entered the scanner head first in supine position with 
their heads fixated using a vacuum pillow. For structural scans, 176 slices 
were collected using a 3D magnetization-prepared rapid acquisition 
gradient echo sequence, repetition time 2300 ms, inversion time 1100 ms, 
echo time 3.93 ms, slice thickness 1mm, field of view 256 x 256 mm, 
matrix 256 x 256. Functional scans were acquired using a T2*-weighted 
gradient echo planar imaging sequence, 30 interleaved coronal slices, 114 
volumes, repetition time 3000 ms, echo time 50 ms, slice thickness 5 mm, 



Table 1. Behavioral performance on the sex-identification task for 
patients with SAD and HC 




SAD 




HC 






M 


(s.d.) 


M 


(s.d.) 


t-value P-value 


Accuracy 
(% correct) 


97.9 


(1.1) 


96.9 


(2.9) 


1.03 0.32 


Reaction 
time, neutral 
faces (ms) 


706.9 


(125.5) 


668.2 


(89.7) 


0.92 0.37 


Reaction 
time, fearful 
faces (ms) 


690.1 


(139.7) 


671.7 


(111.1) 


0.37 0.71 


Abbreviations: HC, healthy controls; SAD, social anxiety disorder. 



Table 2. Reactivity and PPI analyses of patients with SAD compared with HC during processing of fearful over neutral faces 




Z 


P 


Volume 3 


X 


y 


z b 


Reactivity 














SAD>HC 














Fusiform gyrus, right 


3.31 


< 0.001 


1053 


45 


-52 


-20 


Fusiform gyrus, left 


3.30 


< 0.001 


513 


-42 


-67 


-20 


Precentral gyrus, left 


3.88 


< 0.001 


432 


-27 


14 


37 


Superior frontal gyrus, left 


3.53 


< 0.001 


621 


-18 


47 


37 


Cerebellum, right 


4.28 


< 0.001 


2322 


60 


-49 


4 




3.29 


< 0.001 


540 


42 


-64 


-23 


Cerebellum, left 


3.62 


< 0.001 


324 


-27 


-73 


-44 




3.45 


< 0.001 


405 


-39 


-70 


-29 


PPI analysis fusiform seed 














SAD>HC 














Amygdala, right 


3.13 


0.04 c 


27 


24 


-10 


-11 


HC>SAD 














vmPFC, left 


3.77 


< 0.001 


513 


-15 


35 


-8 


Abbreviations: FEW, family-wise error; HC, healthy controls; MNI, Montreal Neurological Institute; PPI, psychophysiological interaction; SAD, social anxiety 
disorder; vmPFC, ventromedial prefrontal cortex. a Volume in mm 3 . b Peak voxel coordinates in MNI space. C FWE P-value. 
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Figure 1. Hyper-reactivity in the fusiform gyrus during processing of 
fearful over neutral faces in patients with social anxiety disorder as 
compared with healthy controls (axial plane at z -20). The colorbar 
indicates f-values. 



gap between slices 0.5 mm, field of view 220 mm, matrix 64 x 64, inplane 
voxel dimension 3.4 x 3.4 mm. 



Stimuli 

Participants underwent a standard emotional face paradigm during 
functional MRI. The paradigm consisted of alternating blocks of neutral 
and fearful faces interspersed with blocks showing a fixation cross. 
Photographs of faces from the Ekman and Friesen face collection 32 were 
used as stimuli. Three neutral face blocks and three fearful face blocks were 
presented. Both blocks consisted of 15 faces presented for 2 s each 
followed by a fixation cross for 400 ms. In between the face blocks, an 18 s 
rest block was presented consisting of a white fixation cross on a black 
background. The task at hand required subjects to identify the sex of the 
face by pressing buttons with their right index and middle fingers. Mean 
reaction time and accuracy (percent correct responses) were measured. 
The total duration of the paradigm was 5min and 42 s. All participants 
started with the neutral face block. Participants viewed the stimuli 
projected on a screen through a mirror on top of the head coil. 

Behavior and demographic analyses 

Reaction time and accuracy data were analyzed using between-group t- 
tests with the alpha level set to P<0.05. Demographic and behavior data 
were analyzed with R 2.14.1 (R Foundation for Statistical Computing, 
Vienna, Austria). 

Functional magnetic resonance imaging analyses 
The functional magnetic resonance imaging analyses were carried out 
using Statistical Parametric Mapping 8 (SPM8; www.fil.ion.ucl.ac.uk/spm) 
implemented in MATLAB R2012a (The Mathworks, Natick, MA, USA). The 
first three volumes for each participant were discarded to allow for T1 
equilibration effects. Standard image preprocessing steps were performed: 



(1) slice timing correction to middle slice, (2) motion correction by 
realignment of functional volumes to mean volume, (3) coregistration of 
functional and structural scans, (4) normalizing functional scans to 
Montreal Neurological Institute standard space and reslicing to 3 mm 
isotropic voxels and (5) smoothing of functional scans with an 8 mm 3D 
Gaussian kernel (full width, half maximum). 

The blood oxygenation level-dependent signal was modeled with the 
general linear model at each voxel using a canonical hemodynamic 
response function and a 128 s high-pass filter. Neutral and fearful face- 
blocks were included as regressors in the model together with six 
realignment parameters from the motion correction step. Brain reactivity 
to fearful over neutral faces was used as the contrast of interest, making it 
possible to selectively study the effect of the fearful expression. First level 
contrast images (individual level) were subsequently used in second level 
random effects analyses (group level). 

Initially, patients were compared with HC participants on reactivity to 
fearful over neutral faces. Subsequent PPI analyses were performed with 
the fusiform gyrus as seed (anatomically defined), motivated by being the 
site of maximum activation in the reactivity analyses. Additionally, within 
group regression analysis of brain reactivity was carried out for the SAD 
group with LSAS-SR total score as predictor. To further examine the 
association between social anxiety severity and brain connectivity, we 
conducted a PPI analysis within the SAD group for the fearful over neutral 
faces contrast with the amygdala as seed region (anatomically defined). 
LSAS-SR was included as predictor in the second-level, group analysis. The 
amygdala was chosen as seed region, because reactivity here was 
associated with SAD severity, in accordance with earlier studies 15-17 and 
because the amygdala is a core component of the fear network that is 
proposed to be crucially involved in SAD neuropathology. 6,8 

A priori analyses used inclusive masks to examine two predefined 
anatomical regions highly implicated in face and fear processing: the 
fusiform gyrus and amygdala. 8,23 The regions were defined anatomically 
using the Talairach Daemon atlas from Wake Forest University (WFU) 
Pickatlas. 33,34 The volume of the right fusiform gyrus mask was 510 voxels 
and the left 516 voxels. The Talairach Daemon atlas was also used to map 
voxel coordinates to brain regions. All coordinates are reported in Montreal 
Neurological Institute standard space. To correct for multiple comparisons 
in the fusiform gyrus mask, the program 3dClustSim from the AFNI library 
(afni.nimh.nih.gov) was used to calculate a minimum cluster extent from 
the joint peak threshold P< 0.005 and cluster extent threshold P<0.05. 
This resulted in a minimum cluster size of 1 1 voxels (297 mm 3 ). Analyses of 
the fusiform gyrus were thus carried out with peak P-threshold of 0.005 
and minimum cluster extent of 1 1 voxels. The amygdala masks were too 
small to generate reliable minimum cluster extents, hence we here utilized 
a family-wise error small volume corrected P-threshold of 0.05. Plots of 
mean (s.e.m.) extracted p weights in arbitrary units from significant clusters 
are used to illustrate group differences in connectivity. 



RESULTS 

Behavioral performance 

No significant group differences were found in accuracy or 
reaction times during the sex-identification task (all P-values>0.3) 
(see Table 1). 

Brain reactivity 

Greater reactivity to fearful vs neutral faces was noted in SAD 
compared with HC bilaterally in the fusiform gyrus (see Table 2 
and Figure 1). Exploratory whole brain analyses revealed 
significantly greater reactivity in SAD compared with HC in the 
cerebellum, precentral gyrus and superior frontal gyrus (see 
Table 2). 

PPI analyses 

The PPI analyses showed greater connectivity between the 
fusiform gyrus and right amygdala for the patients compared 
with the HC group when viewing fearful relative to neutral faces 
(Table 2 and Figure 2). An exploratory whole brain PPI analysis, 
further revealed less connectivity (SAD<HC) between the fusi- 
form gyrus and a cluster with its statistical maxium in the 
ventromedial PFC (vmPFC; see Table 2 and Figure 2). 
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Figure 2. Changes in fusiform gyrus connectivity in patients with social anxiety disorder (SAD) compared with healthy controls (HQ during 
processing of fearful over neutral faces. The fusiform showed greater connectivity (SAD > HQ with the amygdala (left, coronal plane at 
y= -7; illustrative P-threshold of P<0.05 uncorrected) and less connectivity (SAD<HC) with the ventromedial prefrontal cortex (vmPFC; 
right, sagittal plane at x= - 3; illustrative P-threshold of P< 0.005). The colorbar indicates f-values. The graphs display extracted measures of 
connectivity. Error bars represent s.e.m. 



Impact of symptom severity 

Within group regressions revealed significant positive correlations 
between LSAS-SR total score and bilateral amygdala reactivity to 
fearful over neutral faces in the patient group (see Table 3). 
Subsequent PPI analysis yielded a positive correlation between 
LSAS-SR score and connectivity between the amygdala and right 
fusiform gyrus (see Table 3). Exploratory whole brain analyses 
showed further positive correlations between LSAS-SR score 
and amygdala connectivity with the cerebellum, precentral 
gyrus, middle temporal gyrus, middle occipital gyrus, superior 
temporal gyrus stretching into the STS and supramarginal gyrus 
(see Table 3). 



DISCUSSION 

This study examined brain reactivity and functional connectivity in 
central face and fear processing regions in patients with SAD 
compared with HC subjects. The patients exhibited heightened 
reactivity (>HC) to fearful over neutral faces bilaterally in the 
fusiform gyrus. Furthermore, the patients showed greater fusiform 
connectivity with right amygdala and less connectivity with the 
vmPFC compared with the HC group. Social anxiety severity 
correlated positively with bilateral amygdala reactivity and also 
with amygdala connectivity with the right fusiform gyrus in SAD 
patients. 



Our finding of increased neural reactivity to emotional faces in 
the bilateral fusiform gyrus in SAD is interesting in light of 
previous imaging studies demonstrating involvement of this 
region in face processing 23 and studies showing altered 
processing of emotional faces in SAD. 13,14 Earlier, studies of 
functional alterations in the fusiform gyrus to emotional faces 
have been inconsistent in SAD with reports of hypo- 25 and hyper- 
reactivity, 18 as well as null findings. 14,17 In line with our results, a 
meta-analysis by Etkin and Wager 6 showed that SAD was 
associated with fusiform hyper-reactivity to negative emotional 
stimuli. In contrast to the study by Gentili et al. 25 that showed 
fusiform hypoactivation in response to both emotional and 
neutral faces in combination compared with scrambled pictures, 
we studied the difference in activation between fearful and 
neutral faces including only the emotional component of face 
processing. Moreover, the peak voxel of the fusiform clusters in 
the two studies differ, ours being more posterior and inferior in 
comparison with Gentili et al. 25 These differences may indicate 
functional segregation of emotional and non-emotional face 
processing in the fusiform gyrus. Notably, an earlier study 18 also 
found fusiform hyper-reactivity to emotional faces in SAD. We 
argue, therefore, that processing of emotional face information is 
associated with fusiform hyper-reactivity in SAD. 

Additionally, we found that SAD was associated with greater 
connectivity between the fusiform gyrus and the amygdala and 
lesser connectivity between the fusiform gyrus and the vmPFC, 
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Table 3. Reactivity and PPI analyses in relation to social anxiety symptom severity within the patient group during processing of fearful over neutral 
faces 




Z 


P 


Volume 3 


X 


y 


b 

z 


Reactivity 














Positive LSAS-SR correlation 














Amygdala, left 


3.39 


0.02 


27 


— 27 


— i 


— 23 


Amygdala, right 


3.14 


0.04 c 


27 


30 


— i 


— 20 


PPI analysis amygdala seed 














Positive LSAS- correlation 














Fusiform gyrus, right 


3.79 


< 0.001 


2835 


39 


-43 


-23 


Cerebellum, right 


4.13 


< 0.001 


3753 


39 


-43 


-29 




4.01 


< 0.001 


270 


24 


-55 


-44 


Precentral gyrus, left 


4.11 


< 0.001 


1350 


-18 


-25 


70 




3.95 


< 0.001 


1188 


-24 


-16 


52 


Middle temporal gyrus, left 


4.05 


< 0.001 


2754 


-45 


-64 


13 


Middle temporal gyrus, right 


3.86 


< 0.001 


351 


54 


-49 


1 


Middle occipital gyrus, right 


3.97 


< 0.001 


1215 


51 


-73 


1 


Superior temporal gyrus, left 


3.72 


< 0.001 


1215 


-42 


-37 


10 


Supramarginal gyrus, left 


3.45 


< 0.001 


1431 


-54 


-52 


31 


Abbreviations: FWE, family-wise error; LSAS-SR, Liebowitz Social Anxiety Scale; MNI, Montreal Neurological Institute; PPI, psychophysiological interaction. 
a Volume in mm 3 . b Peak voxel coordinates in MNI space. C FWE small volume corrected P-value. 



during processing of fearful faces. This is consistent with findings 
of increased bidirectional effective connectivity between amyg- 
dala and visual processing areas during the resting state in SAD. 35 
The vmPFC is involved in regulation of emotions 36 and may thus 
be less activated during processing of fearful faces, indicative 
of dysfunctional emotion regulation in SAD. Our findings are, 
however, in contrast to a recent study by Danti et al., 24 who 
re-analyzed the data from Gentili and colleagues 25 to evaluate 
fusiform connectivity during general face processing. They found 
increased connectivity to the posterior cingulate cortex and 
precuneus, but no difference in connectivity to the vmPFC. The 
difference in results may be due to the focus on fearful face 
processing in the present study. 

Within the SAD group, we also found a positive relationship 
between social anxiety severity and amygdala reactivity as well as 
amygdala connectivity, such that more severe social anxiety was 
associated with stronger amygdala reactivity and stronger 
amygdala-fusiform connectivity. These findings are in line with 
previous reports on amygdala hyper-reactivity to emotional faces 
in anxiety disorders, 8,13 as well as a positive association between 
amygdala activity and social anxiety symptom severity. 15-17 The 
amygdala may in turn drive fusiform activity, which would be 
consistent with cognitive therories of increased attentional bias to 
negative social stimuli in SAD. 37 Interestingly, Prater et al 2 ^ 
recently showed decreased connectivity between the amygdala 
and frontal cortex during processing of fearful vs happy faces in 
SAD. This strengthens the notion of a dysfunctional fear regulatory 
network and aberrant connectivity between fear and face 
processing networks in this disorder. Effective treatment may 
target these regulatory networks. 38 Amygdala activity may partly 
reflect emotion evaluation/awareness, which presumably is more 
pronounced in individuals with more severe social anxiety. In this 
study, however, we did not find an effect of group on amygdala 
reactivity. This may be due to low power, as we did find a 
significant relationship between social anxiety severity and 
amygdala reactivity to fearful over neutral faces. A potential bias 
may also have been introduced by the neutral face comparison, as 
SAD patients may interpret neutral faces as more threat-provoking 
than HC. 13 Comparison between fearful and happy faces may be a 
better contrast for this reason. 

Furthermore, we found an association between social anxiety 
severity and connectivity between the amygdala and the STS 



during processing of fearful over neutral faces in SAD. The STS has 
been associated with social face processing, such as processing of 
the intention of others and facial expression of emotions, 27,39 
making this region interesting in social cognition. Indeed, 
abnormal responses to face processing has been found in the 
STS in SAD. 18,25 It has further been suggested that the interaction 
between the STS and amygdala may underlie processing of the 
emotional state of others 27 Our finding of a positive association 
between symptom severity and amygdala-STS connectivity 
suggests that the amygdala may be recruited to a larger extent 
during processing of the emotional state of others and thereby 
contributing to increased anxiety during social interactions. This 
enhanced coupling may also contribute to amygdala hyper- 
reactivity to emotional faces found in SAD. 13,14 

Some limitations of the current study deserve mentioning. First, 
because only males were studied, generalization to women must 
be done with caution. Also, the number of participants was low for 
the within-group regression analyses limiting statistical power. 
However, the magnitudes of the effects were generally large and 
our results fit well with earlier studies. All study participants were 
not drug-naive, meaning that some noise may have been 
introduced into the data by earlier treatment in the patient group. 

In summary, this study demonstrates that SAD is associated 
with increased reactivity in the fusiform gyrus, greater fusiform- 
amygdala connectivity and less fusiform-vmPFC connectivity 
during processing of fearful faces. Furthermore, social anxiety 
scores correlated with amygdala reactivity, as well as connectivity 
between amygdala and other regions involved in face and fear 
processing. Thus, the face perception and fear processing 
networks, as well as connections between these systems, seem 
to be affected in SAD, which may help explain earlier findings of 
aberrant processing of social-affective stimuli in this disorder. 
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